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sb) a buffer register connected between the command and address bus and the 
plurality ofsmemory devices, the buffer register receiving and latching the commands and 
addresses fromvthe command and address bus and driving the commands and addresses to 
the plurality of memory devices; and 

c) a data register connected between the plurality of memory devices and the 
bidirectional data bus, the^clata register receiving and latching the data information from 
the bidirectional data bus and dH^ing the data information to the plurality of memory 
devices for a write operation, the data register receiving and latching the data information 
from the plurality of memory devices^d x driving the data information to the bidirectional 
data bus for a read operation. 



6. (Amended) The memory system according to claim 5\wherein the memory controller 
communicates the commands and addresses and the data information using a pipelined packet- 
protocol which incorporates a first delay introduced by the buffer register of one of the plurality 
of pipelined memory subsystems and a second delay introduced by the dat^ register of one of the 
plurality of pipelined memory subsystems. 



29. (Amended) A method [for] of retrievir\gdata in a pipelined memory system, having a 



ir\gclata 
ch memc 



plurality of memory subsystems, wherein each m&nory subsystem includes a buffer register, a 
data register and a plurality of memory devices, whei&n each memory device includes 
addressable storage, a data in and a data out buffer, a coWnn decoder and a row decoder , 
comprising [the steps of]: 

issuing commands and addresses on a unidirectional command and address bus; 

latching the commands and addresses in the [a plurality o^buffer registers; 

driving the latched commands and addresses to the column an&row decoders [a plurality 
of memory devices having addressable storage]; ^ 

retrieving [the] data from the addressable storage of one of the plurality of memory 
devices; 
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latching the data in [a] the data registers; and 
receiving the data on a bidirectional data bus. 

30. (Amended) The [memory system] method of retrieving data according to claim 29 
wherein each of the memory devices is a dynamic random access memory device. 

(Amended) The method of [storing information] retrieving data in a pipelined memory 
sysffe^n according to claim 29 wherein [the step of communicating] issuing commands and 

ess&s and [the step of communicating] receiving data communicates according to a packet 
rotocol which incorporates a first delay introduced by the buffer register and a second delay 
introduced by the data register. 



(New) A metlib<^of storing data in a pipelined memory system, having a plurality of 
memory subsystems, wherein each memory subsystem includes a buffer register, a data register 



levices, 




and a plurality of memory devices, wherein each memory device includes addressable storage, a 
data in and a data out buffer, a cohimn decoder and a row decoder, comprising: 

issuing commands and addresses on a unidirectional command and address bus; 
issuing data on a bidirectional datksbus; 




latching the commands and addresses>n the plurality of buffer registers; 
latching the data in the plurality of data^gisters; 

driving the latched commands and addresses to the column and row decoders; 
driving the latched data to the data in buffers; and 
storing the data in the addressable storage of the plurality of memory devices. 



33. (New) The method of claim 32, wherein issuing commands aKKi addresses and issuing 
data include executing a packet protocol which incorporates a first delay^troduced by the buffer 
register of one of the plurality of memory subsystems and a second delay imKQduced by the data 
register of one of the plurality of memory subsystems. 
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(New) An electronic system comprising: 
a microprocessor; 

memory controller coupled to the microprocessor; 
a uhidirectional command and address bus coupled to the memory controller, the memory 
controller communicating commands and addresses to the command and address bus; 

a bidirectkmal data bus coupled to the memory controller, the memory controller 
communicating dataWformation to the bidirectional data bus for a write operation and receiving 
the data information frohi the bidirectional data bus during a read operation; and 

a plurality N of pipbUned memory subsystems, wherein each memory subsystem includes: 

a) a plurality M of memory devices wherein each memory device contains a 
data in and a data out bufW a column decoder and a row decoder; 

b) a buffer register connected between the command and address bus and the 
plurality of memory devices, the^biiffer register receiving and latching the commands and 
addresses from the command and address bus and driving the commands and addresses to 
the plurality of memory devices; and 

c) a data register connected between the plurality of memory devices and the 
bidirectional data bus, the data register receiving and latching the data information from 
the bidirectional data bus and driving the data information to the plurality of memory 
devices for a write operation, the data register receiving and latching the data information 
from the plurality of memory devices and driving the da^a information to the bidirectional 
data bus for a read operation. 



35. (New) The electronic system of claim 34, wherein the memory controller communicates 
the commands and addresses and data information using a pipelined packet-protocol which 
incorporates a first delay introduced by the buffer register of one of the pluralitysof pipelined 
memory subsystems and a second delay introduced by the data register of one of tn^plurality of 
pipelined memory subsystems. 
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36. (New) The electronic system of claim 34, wherein each memory device is a dynamic 
random access memory device. 



37. (New) The electronic system of clahn 34, wherein both M and N equal eight. 

(New) A method of performing a memory^ransaction in an electronic system having a 
merhory controller and a plurality of memory subsystem's, wherein each memory subsystem 
include^ buffer register, a data register and a plurality of memory devices, wherein each 
memory deVjce includes a data in and a data out buffer, a column decoder and a row decoder, 
comprising: 

issuing information to the memory controller; 

issuing commahds and addresses on a unidirectional command and address bus; 
issuing data on a bidirectional data bus; 

latching the commandsvand addresses received from the unidirectional command and 
address bus in the buffer registers^ the plurality of memory subsystems; 

driving the latched commands^id addresses to the plurality of memory devices; and 
if the memory transaction is a writa receiving and latching the data in the data registers 
of the plurality of memory subsystems and drying the latched data to the plurality of memory 
devices. 

39. (New) The method of claim 38, wherein issuing csmimands and addresses and issuing 
data include executing a packet protocol which incorporates\first delay introduced by the buffer 
register and a second delay introduced by the data register. 

40. (New) A method of storing data, in an electronic system, havingVmemory controller and 
a plurality of memory subsystems, wherein each memory subsystem includes a buffer register, a 
data register and a plurality of memory devices, wherein each memory device includes a data in 
and a data out buffer, a column decoder and a row decoder, comprising: 
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\ issuing information to the memory controller, wherein the memory controller receives the 
information and wherein the memory controller issues commands and addresses on a 
unidirectional command and address bus; 

issuing data on a bidirectional data bus; 

latchin commands and addresses read from the unidirectional command and address 

\ 

bus in the buffer registers of the plurality of memory subsystems; 

latching the data^received from the bidirectional data bus in the data registers of the 
plurality of memory subsystems; 

driving the latched commands and addresses to the plurality of memory devices; 
driving the latched data to.the plurality of memory devices; and 



to^e 
ssabl 



storing the data in addressable storage of the plurality of memory devices. 



41 . (New) The method of claim 40, wherein issuing commands and addresses and issuing 
data include executing a packet protocol whi^h incorporates a first delay introduced by the buffer 
register and a second delay introduced by the data register. 



42. (New) In an electronic system having a memory\controller and a plurality of memory 
subsystems, wherein each memory subsystem includes a buffer register, a data register and a 
plurality of memory devices, wherein each memory device includes a data in and a data out 
buffer, a column decoder and a row decoder, a method of retrieving data comprising: 
issuing information to the memory controller; 

issuing commands and addresses on a unidirectional command &nd address bus; 

latching the commands and addresses read from the unidirectional command and address 
bus in the buffer registers of the plurality of memory subsystems; 

driving the latched commands and addresses to the plurality of memory d&yices of the 
plurality of memory subsystems; 

retrieving data from addressable storage of the plurality of memory devices of tfts 
plurality of memory subsystems; 
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^tching the data in the data register of the plurality of memory devices of the plurality of 
memory subsystems; and 

receiving the data on a bidirectional data bus. 

43. (New) Tnfe method of claim 42, wherein issuing commands and addresses and receiving 
data include executing a packet protocol which incorporates a first delay introduced by the buffer 
register and a second delay introduced by the data register. 

44. (New) A memory system comprising: 
a unidirectional command and address bus coupleable to a memory control device; 
a bidirectional data bus coubleable to the memory control device; and 
a plurality N of pipelined memory subsystems, wherein each memory subsystem includes: 



a) a plurality M of memory devices wherein each memory device contains a 
data in and a data out buffer, a column decoder and a row decoder; 

b) a buffer register connected between the command and address bus and the 
plurality of memory devices, the buffer register receiving and latching commands and 
addresses from the command and address bus and driving the commands and addresses to 
the plurality of memory devices; and \ 

c) a data register connected between fl^e plurality of memory devices and the 
bidirectional data bus, the data register receiving andVlatching data information from the 
bidirectional data bus and driving the data information t»s> the plurality of memory devices 
for a write operation, the data register receiving and latching the data information from 
the plurality of memory devices and driving the data information to the bidirectional data 
bus for a read operation. \ 

45. (New) The memory system of claim 44, wherein the commands and addresses and the 
data information communicate using a pipelined packet-protocol which incorporates a first delay 
introduced by the buffer register of one of the plurality of pipelined memory subsystems and a 
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second delay introduced by the data re gistei uf one~ o f t he plxifalttyi)fpipeiined^emofy 
-subsystem^ 



47. (New) The memory system of claim 44, wherein 




46. (New) The memory system of claim 44\wherein each memory device is a dynamic 
random access memory device. 



and N equal eight. 




48,, (New) A method of storing data in a pipeline memory system, having a plurality of 
merribr.y subsystems, wherein each memory subsystem includes a buffer register, a data register 
and a plurality of memory devices, wherein each memory device includes addressable storage, a 
date in and a a^ta out buffer, a column decoder and a row decoder, comprising: 

receiving cc^mmands and addresses from a unidirectional command and address bus; 
receiving data firom a bidirectional data bus; 

latching the commands and addresses in the plurality of buffer registers; 
latching the data in the'plurality of data registers; 

driving the latched commah^s and addresses to the column and row decoders; 
driving the latched data to the d^a in buffers; and 

storing the data in the addressable sWage of the plurality of memory devices. 



49. (New) The method of claim 48, wherein receiving commands and addresses and 
receiving data include executing a packet protocol wWchvincorporates a first delay introduced by 
the buffer register and a second delay introduced by the data^segister. 



50. (New) A method of retrieving data in a pipeline memory system, having a plurality of 
memory subsystems, wherein each memory subsystem includes a buffer register, a data register 
and a plurality of memory devices, wherein each memory device includes addressable storage, a 
data in and a data out buffer, a column decoder and a row decoder, comprising: 
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receiving commands and addresses from a unidirectional command and address bus; 
latching the commands and addresses in the plurality of buffer registers; 
drnring the latched commands and addresses to the column and row decoders; 



retrievmg data from the addressable storage of the plurality of memory devices; 
latching tl^e data in the plurality of data registers; and 
driving the data onto a data bus. 



5 1 . (New) The method of claim 50, wherein receiving commands and addresses and driving 
the data include executing a packet protocol which incorporates a first delay introduced by the 
buffer register and a second del^y introduced by the data register. 

52. (New) A memory system, comprising: 

a unidirectional command and address bus in electrical communication with a memory 
control device; 

a bidirectional data bus in electrical communication with the memory control device; and 
a plurality N of pipelined memory subsystems, wherein each memory subsystem 
includes: 

a) a plurality M of memory devicesWherein each memory device contains a 
data in and a data out buffer, a column decoder and\a row decoder; 

b) a buffer register connected between thevcommand and address bus and the 
plurality of memory devices, the buffer register receivingsand latching commands and 
addresses from the command and address bus and driving tfte commands and addresses to 
the plurality of memory devices; and 

c) a data register connected between the plurality of ihemory devices and the 
bidirectional data bus, the data register receiving and latching data information from the 
bidirectional data bus and driving the data information to the plurality o^memory devices 
for a write operation, the data register receiving and latching the data infomiation from 
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*e plurality of me mory devices and Jiiving t he da t a informa tion to d ie bidiiec l iunal d ata 
bus ibr a read operation. 



53. (New) The n^emory system of claim 52, wherein the commands and addresses and the 
data information comimmicate using a pipelined packet-protocol which incorporates a first delay 
introduced by the buffer register of one of the plurality of pipelined memory subsystems and a 
second delay introduced by the^ata register of one of the plurality of pipelined memory 
subsy s tems, — 



54. (New) The memory system of claim >£2, wherein each memory device is a dynamic 
memory device. 

55. (New) The memory system of claim 52, whererin both N and M equal eight. 



(New) A method of retrieving data in a pipelined memory system, comprising: 
issbkm commands and addresses on a unidirectional command and address bus to a 
plurality of memorj^subsystems; 

latching the commandsvand addresses in a buffer register in each of the plurality of 
memory subsystems; 

driving the latched commands and addf§$s$s^o column and row decoders in each of the 
plurality of subsystems; 

retrieving data from addressable storage of one of the pluratity s of memory subsystems; 
latching the data in a data register of the one of the plurality of memory^ubsystems; and 
receiving the data on a bidirectional data bus. 



